In liberalized electricity markets, a wide variety of competing green electricity products are available to customers in addition to competition on tariff price. These voluntary products are marketed as environmentally friendly and claimed to support renewable energy production, new capacity building and offer other environmental benefits.
Introduction
In liberalized electricity markets customers can choose their electricity supplier and product according to their preferences. Price is not only criteria for many consumers and environmental aspects are also taken into consideration. As a result, many suppliers offer products that are marketed as environmentally friendly green electricity. Since the purchase decision is made by the consumer, labels and certification systems are needed.
However, people do not know what to do because of increased institutionalized individualism of society. People are only partly integrated into society's functional systems which makes them perceive their living environments more risky [1] . Therefore, it is important that consumers can rely on labelling and certification systems and that these systems continuously exist. Beck himself does not write about certificates. In societies functional systems are for example marriage, religion, steady employment, membership in groups etc. These systems support the individual and render the decision making easier because there is a norm to follow. The case study, which is presented later, shows that there has been a response to individualism, in North Karelia, in the meaning that new cooperation had emerged in response to the risk society and individualisation [2] .
When reviewing green electricity the definition of it varies and there are several kinds of products available. Typically green electricity products mean that the energy is generated at least partly with renewable sources (green sourcing). Other kinds of mechanisms, such as green funds or carbon offsetting, can also be included to justify the claims of environmental benefits.
We study the voluntary green electricity products and especially their impacts in three European countries: the United Kingdom, Germany and Finland. There is also a case study of the city of Joensuu in Finland. The case study reviews energy production overall in the area of Joensuu, not just electricity. The studied countries are also Member States of European Union which has set binding renewable energy targets for the Member States [3] . Countries have also national laws and programs to reduce greenhouse gas emissions and to increase the share of renewables. For example feed-in tariffs for renewable energy and annual targets for the share of renewable in electricity mix are policies that do not only concern voluntary green electricity markets but all suppliers. It is not always clear what the additional benefits of green electricity products are, and there have been concerns that some suppliers only aim at meeting other binding targets with voluntary green energy products by allocating the already required renewable electricity to green tariff customers.
It is also possible that electricity products are described as green for marketing purposes and especially hydropower, produced with power plants that have been built long time ago, is solely re-marketed as an environmentally friendly product. The real additional impacts are small if there is no need to build new renewable energy capacity.
The additional impacts of voluntary products in existing energy production structure can be difficult to assess for customers in particular. All suppliers do not provide transparent information about the impacts. Unclear or unreliable information makes the situation very difficult for the consumer in a society where societies' functional systems to do not efficiently support the individual in taking decision. [1, 2] . Uncertainty and risks combined with unclear information can hinder renewable electricity markets. There are different kinds of certification and labelling schemes for green electricity products. We find that the role of labels is important both in setting criteria for products and also to increase market transparency by providing reliable information to consumers. However, based on the case study of the city of Joensuu in Finland it seems that renewable energy can proceed despite problems related to legislation, transparency, certification and labelling. Local initiatives on renewable energy need to be considered in the wider context of local economy and social dynamics.
This article is structured as follows. In the next section we review energy markets in the studied countries and especially the state of renewable energy. Existing targets, obligations and other policies concerning renewable energy are also described in section 2 both at EU and national level. Green energy products and certification schemes related to them in different countries are represented in section 3. Special attention is paid on assessing the impacts of green electricity products and how voluntary products support new renewable capacity. The possible problems in the interface with existing renewable energy policies are also assessed in section 3 and the case study of North Karelia is presented. Section 4 presents concluding remarks.
Energy Markets and Renewable Energy in the United
Kingdom, Germany and Finland
There are obligatory national targets for the share of energy from renewable sources. According to the EU 2009 Directive, the share of renewable energy in gross final consumption of energy should be 38% in Finland, 18% in Germany and 15% in the UK by 2020. Final energy consumption includes electricity but also transport and heating and cooling sectors, and there are no specific sectoral targets for electricity. [3] . However, the Member States were required to submit National Renewable EnergyAction Plans (NREAPs) to the European Commission, and in the NREAPs the Member States set also sectoral targets concerning the development of renewable energy. The Member States have thus been required to set plans also for the electricity sector which has a significant contribution to the total targets for energy. The EU 2009 Directive also requires that the Member States provide Guarantees of Origin (GO) for the electricity produced from renewable sources and that the same unit of energy is taken into account only once. Guarantees of Origin is a voluntary system for the producers. [3] . Yet, GOs are often utilized in the certification schemes to verify the origin of renewable energy. Main objective of the GO system is to increase consumer information and to avoid double counting i. e. to ensure that the same unit of renewable energy is not taken into account more than once. The implementation of the Directive varies and there is range of GO systems in place currently.
According to the EU 2003 Directive, the supplier has to provide customers with information on the sources from which the electricity is generated [4] . The requirement of the electricity disclosure has, however, been implemented in different ways in the national legislation of the Member States. In some countries it is allowed to include also differentiated products, like green tariffs, in the disclosure. [5] The EU directives set goals that the Member States have to meet. The Member States can, however, freely decide how to achieve the goals. As a result, there are national laws and programs concerning renewable energy use and they include for example mandatory quota of renewable energy or mechanisms such as feed-in tariffs or eco-tax. These obligations and support systems can also have an impact on the green energy markets as described in section 3. Next we review the most relevant national programs in each studied country.
National Programmes in the United Kingdom
In the UK, the main support mechanism for increasing the generation of electricity from renewable sources, Renewable Obligation (RO), was initiated in 2002. It requires suppliers to buy a certain annual share of the electricity from renewable sources. Suppliers demonstrate the compliance with the obligation by Renewables Obligation Certificates (ROCs) and pay a penalty if the target is not met. ROCs are issued to electricity generators by Ofgem (the Office of Gas and Electricity Markets) relating to the amount of eligible renewable electricity generated. [6] The Climate Change Levy (CCL) is a tax for non-domestic use of energy. Generators can receive an exemption from CCL if the energy is produced from approved renewable sources. This exemption is based on Levy Exemption Certificates (LECs). [7] . Energy savings are encouraged by the Carbon Emissions Reduction Target (CERT). CERT requires suppliers to make savings in the carbon emissions of household customers by promoting low carbon solutions for example. [8] . Formerly small-scale renewable energy production was incentivised by government grants but in 2010 the feed-in tariffs were introduced e.g. for solar photovoltaics [9] .
In the UK, conventional thermal and nuclear power have an important role in the electricity production structure; over 70% of the electricity was produced with thermal and around 20% with nuclear. The share of electricity from renewable sources was approximately 8% in 2012. [10] . Regulation concerning renewable energy is undergoing a change as a part of the UK's Energy Market Reform (EMR). Reform is in the process of passing through the UK parliament and main elements of the proposal aim at stimulating investments in low-carbon technologies and to give producers incentives to provide reliable capacity. RO will be run in parallel with new system. [11]
The German Renewable Energy Act
The German Renewable Energy Act (Erneuerbare-Energien-Gesetz EEG) came into force in 2000 (updated in 2004, 2009 and 2012) to encourage renewable energy in Germany. The purpose of the EEG is to facilitate a sustainable development of energy supply especially from the climate and environmental view. The EEG aims to increase the share of renewable energy sources in supply and sets increasing targets for years 2020, 2030, 2040 and 2050. By the year 2020 the share should be 35%. [12] The support for renewable energy is based on the EEG and it defines the use of the main financial instrument, feed-in tariffs. There are also investment support for EEG-projects and tax exemptions for CHP production in Germany. The EEG includes a chapter concerning the rules of direct selling of renewable energy and prohibition of multiple sale of renewable energy. Renewable electricity, sold as a voluntary green electricity product cannot thus benefit from feed-in tariffs. [12] In Germany the electricity production still relies heavily on coal and nuclear. In 2012 the share of lignite and hard coal was almost 45% and the share of nuclear power was around 16%. However, the share of renewable electricity has increased significantly (from 3.6% in 1990 to 22.1% in 2012) due to strong support system. [13] 
Finland
In Finland the electricity production structure includes a large share of nuclear and hydropower, almost fifth of the electricity generated is from hydropower and one fourth by nuclear power. In the NREAP of Finland, the target for electricity is to increase the share of renewable electricity in final consumption to 33% by 2020. In 2005, this share was 27%. [14] Feed-in tariffs for biogas and wind power were initiated in Finland in 2010. They came into force in 2011 and tariff guarantees 83.5 /MWh for 12 years for wind power (higher tariff until 2015). The tariff is guaranteed up to 2500 MW total regarding new wind capacity. [15] . At the moment, there are around 7500 MW of new projects under consideration. Some of them are however off-shore wind projects which are unlikely to be started without separate offshore tariff. [11, 16] . In the National Energy and Climate Strategy, the target for wind power is 6 TWh by 2020 when it is estimated that the electricity consumption is approximately 94 TWh in 2020 in the baseline. [17] Power plants that use wood-based fuels to produce electricity can also receive feed-in tariff. The support for electricity production with wood chips depends especially on the taxation of peat and the emission allowance of peat. The variable support is in the range of 0 to 18 /MWh of electricity. [15] The legislation concerning the reporting and verification of the origin of electricity was recently changed in Finland. One important aim of the law proposal was to prevent double counting of renewable energy. [18] 
Green Electricity Products and Certification Schemes
In this section the different types of green electricity products and their properties are described. Especially the different kinds of mechanisms to support new renewable energy capacity are studied and their effectiveness are assessed and compared. Possible problems and challenges in the interface between voluntary green electricity markets and renewable energy policies are also described. The additional impacts of voluntary markets are studied and the role of certification schemes to guarantee them are considered.
The definition of green electricity is not always clear and there is a chance that environmental aspects are used for marketing reasons. There can also be different views on what kind of impacts the voluntary markets should have. Generating renewable energy from existing plants and selling it to specific consumer segments do not have desired environmental impacts because it only improves the environmental record of green energy customers and declines the environmental record of other customers. It can be complicated to assess the environmental impacts of voluntary products; customers often are not interested or do not have enough information to do a thorough assessment of the impacts. Yet, making contribution in the electricity production structure is preferred by consumers. This is why the role of labelling schemes are important in guaranteeing additional environmental impacts. Labels can also increase market transparency by providing customers more reliable and objectively assessed information about the products and their impacts. Labels launched in an early phase can have significant advantage to set standards for the whole market. [19, 20] Eco-labels may take into consideration different types of environmental impacts and there are differences between labels in how demanding the requirements are. Many labels prioritise the impacts on new renewable energy capacity and include criteria concerning for example the age of power plants or minimum amount of investments in new capacity. [21] [22] [23] [24] [25] . Labels can also require other additional environmental actions such as funds for renewable projects or improving energy efficiency [26] . They can also set sustainability criteria for the energy production and charge for the usage of the label. This money can be used for example to improve the ecological state of water systems [27] .
Green energy can also have other than environmental impacts. In this section we give a couple of examples of the social and economic impacts in particular based on the case study. Social and economic impacts can be related to the overall development of society where vital areas of society have become unsure. This is called the risk society by Ulrich Beck [1] . According to Beck [1] the current society creates risks that previous generations have not faced before. These risks are global and created by society itself; climate change is one example of this type of risk. Simultaneously, some of the more traditional risks of the industrial society (such as unemployment) also prevail or may even be aggravated adding to the overall need for societal mitigation. [1] Beck's [1] risk society theory is relevant to the case study in particular because the area of Joensuu has been struggling with deterioration of local economy and problems related to local public policy. As a consequence people have continued moving out of the area of Northern Karelia. However, the last two years in the area of North Karelia have been slightly on the positive side when considering migration, so there has been some improvement in local development [28] .
The United Kingdom
In the UK the variety of different kinds of green electricity products is wide but demand for green energy products has remained modest [29] . Common elements like green sourcing, green funds or carbon offsetting can be found in most of the products. Products can also be classified according to the share of energy from different renewable sources (large hydro, other renewable). Recently five of the big six energy companies in the UK stopped offering green tariffs to new customers [30] .
Green sourcing means that the sold green electricity is at least partly matched by purchases of renewable energy by supplier. According to the study by Hast et al. [29] green sourcing is commonly included mechanism but it is very rare that all energy comes from additional renewable sources. Many tariffs state that green tariffs are from renewable sources but suppliers may simply assign some of the already required renewable energy to green tariff customers and reduce the amount they provide to other customers. It does not then have any influence on the overall energy mix. [31] There have been concerns that some suppliers only aim at fulfilling the minimum RO requirements and selling renewable energy utilized to meet requirements also as voluntary green energy product. In this way the environmental benefits of renewable energy arecounted twice because assigning the already required renewable energy to green tariff customers does not provide additional environmental benefits above the RO system. If this same renewable energy is also utilized to avoid Climate Change Levy from non-domestic use of energy, there is a chance of triple counting of environmental impacts. In order to make sure that double or triple counting do not happen, it would be important that suppliers retire both ROCs and LECs. However, only three suppliers have retired part of their ROCs. [29] . Assumingly the suppliers pass the costs caused by the RO to customers [6] . Thus all electricity customers already pay for the renewable energy in their electricity bills even if they have not bought green energy and it is therefore important to consider the real additionality of voluntary products above legally set obligations.
Green electricity products often include green funds and they are typically used to support projects and research on renewable energy. Carbon offsetting is not as frequently used mechanism but it appears in couple of products. Carbon offsetting means that unavoidable emissions are compensated by paying someone else to make an equivalent carbon dioxide saving elsewhere. These actions can be for example increasing energy efficiency and gaining emission reductions that way. [29] Additional benefits to green tariff customers can also be promised for example by offering discounts on energy saving products like light bulbs and energy efficient kettles. Home energy survey, information on energy efficiency and helping schools to reduce their emissions are also included in green tariffs. Also for example investments in renewable energy projects (e.g. waste and hydropower) and support to community owned small-scale wind power production have been promised. [32] . The real impacts of several different types of additional benefits can, however, be difficult for consumers to assess and compare. All suppliers do not provide detailed information about the real impacts of different projects, which reduces the transparency of the products. The abstract nature of electricity has been identified as one possible explanation for consumer passivity [33] and thus these more concrete benefits of the green tariffs can also be useful in the marketing.
Green energy supply scheme
There have been some non-binding guidelines on green energy in the UK but most of them have been withdrawn [34] . For example Ofgem and Energy Saving Trust developed a star rating scheme for green energy products in 2007 in order to give customers clear and accurate information on the options [35] . However, there has been a lack of comprehensive certification scheme for green electricity products for a long time and there have been green tariffs with misleading and confusing claims. To verify the claims of suppliers and to help customers to recognize the products with genuine environmental benefits, Ofgem launched a certification scheme called Green Energy Supply Scheme in 2010. Products are assessed by an independent panel of experts. [36] Green energy products certified by Green Energy Supply Scheme are guaranteed to match renewable electricity purchases and also to provide additional benefits. Additional benefits can be delivered in a variety of ways: green funds, energy efficiency measures and carbon offsets. Money can be donated to charity or to funds that invest in new renewable projects that is usually in community scale. Green fund projects carried out have been for example installing solar panels on primary schools, installing a wind turbine at a community college or fitting a ground source heat pump at a museum. Additional benefits have also been achieved by delivering energy efficiency improvements that are outside the scope of other regulations like CERT. Suppliers have e.g., provided Standby Savers to customers on the green tariffs and implemented a programme of energy saving measures for customers. Carbon offsetting projects are for example supporting wind power project in China or replacing fossil fuel-fired thermal power plants with hydropower in Brazil. [26] Currently there is only one green tariff, certified in Green Energy Supply Scheme, available for new domestic customers [37] . According to Consumer Futures, this has led to confusing markets since other companies continue to market their tariffs as green [38] .
Germany
The demand for green electricity products is relatively high in Germany. Typically products source mainly from renewable energy sources and they can be classified according to their fuel mix. Three main categories are often used: large hydro, blends of renewables and CHP and 100% renewables [20, 39] . Products with a large share of hydro are very common and the power often originates from abroad. The origin is typically Norway or other Scandinavian countries but power can also be imported from Austria and Switzerland. [29, 40] .
In order to avoid double counting of renewable energy, the EEG forbids multiple selling of renewable energy so renewable electricity that has been remunerated under the EEG, cannot be marketed as green power. [12] . Yet, other kinds of problems may arise in the interface between the EEG and voluntary green electricity markets. Since the EEG sets a minimum price for renewable energy in Germany through feed-in tariffs, the producers will sell the renewable energy to suppliers of green products only if they earn more money in that way. This would increase the price of green energy products and it is likely that fewer customers would then be willing to buy the products. In order to keep the prices of green energy low, many suppliers purchase especially hydropower from abroad, where it could not be used under the EEG in any case, and sell the imported energy to green energy customers in Germany. [41] [42] [43] The problems of high share of imported hydropower in green energy products have been discussed and criticized in several sources. Environmental impacts have been questioned since hydropower often originates from already existing plants. [44] [45] [46] . In many countries, like Norway, the existing capacity is large and it has been built several years ago. Thus, the existing capacity is large enough to fulfill the demand of green energy also in the future and new plants are not needed. It can then be very difficult to estimate the real impacts of voluntary products on the electricity production structure both in Germany and abroad, which reduces the transparency of the products significantly. It is also important to note that even if hydropower is classified as a renewable energy source, it can still have other environmental issues such as harming the ecosystem of the water system.
Labelling schemes for green electricity products
in Germany There are several labelling and cerfitication schemes for green energy in Germany. The first scheme was German TÜVs and it was launched in 1998 [19] . We study in more detail a couple of well-known labels: Grüner Strom Label (GSL), ok-power, TÜV Nord and TÜV Süd. We find that there are differences between labels in the requirements and in their bindingness. For example the requirements concerning the age of power plants and required investments in new capacity vary. It is also important to note that some schemes allow electricity from combined heat and power production (CHP) plants to be included in green tariffs. In 2011 around 80% of the fuels used in CHP production were either gas or coal in Germany [47] which is why the emissions of electricity from CHP plants can be relatively high.
Grüner Strom Label (GSL) has two categories: GSL-Gold and GSL-Silber. GSL-Silber certified products are allowed to include up to 50% of electricity from CHP production. GSL requires that certified products offer environmental benefits that otherwise would not occur. Certain amount of money per each sold kilowatt hour has to be used to support new renewable facilities or to fund innovative projects that encourage energy transition in other ways. Investments should be done in solar, biomass or wind projects in Germany but projects in developing countries can also be supported. New plants can, however, be co-funded and it is possible that they will be utilized under the EEG. Innovative projects can include for example small-scale wind and solar projects, recycling and energy efficiency improvements. [21] . There are 60 suppliers, both nationwide and local, whose green electricity product is GSL-certified [48]. Altogether there are over 800 green energy suppliers in Germany [49] .
The "ok-power"-label includes criteria concerning the age of the power plants in order to encourage the building of new renewable capacity. At least third of the green energy should originate from plants that are no more than six years old and the second third of electricity should come from plant less than 12 years old. There are also requirements about ecological aspects of producing energy and the plants must therefore fulfil also environmental requirements. Earlier ok-power certified products could include 50% of energy that was produced with gas-fired CHP plants with high efficiency but the option of including electricity from CHP plants was removed in 2013. [50] . There are over 90 energy suppliers that are selling ok-power certified products [51] .
TÜV Nord and TÜV Süd are also well-known labels for green electricity products in Germany. TÜV Süd has different categories for green energy products. There are two categories, EE01 and EE02, for energy 100% from renewable sources. In EE01 category it is required that at least 30% of the energy must come from new plants or that building of new plants is supported. In category EE02 it is required that the sold energy must be timely matched to the produced energy every 15 minutes. In both categories some amount of the premium has to be used for either supporting the building of renewable energy or to other environmental actions. Electricity that partly originates from CHP plants can also be labelled with TÜV Süd certificate. Categories UE01 and UE02 require that at least 50% of the energy originates from renewable sources but as much as 50% of the energy can come from CHP plants that use fossil fuel. [23, 24] .
TÜV Nord certificate requires thatat least 33% of energy should originate from plants that are not older than six years or that the plant has been upgraded less than six years ago to produce the amount of labeled green energy. Alternatively to this requirement, fixed amount of money per sold kilowatt hour can be invested in the building of new plants. Products can include electricity from CHP plants. [22] 
Finland
In Finland green energy products include different mechanisms to support renewable energy production. Green funds are included in a couple of products and money is used to support research and building of renewable energy capacity and also to support other environmental actions, such as energy saving and energy efficiency projects. There are also few companies that offer customers the possibility to buy shares and then buy electricity on a lower price than customers who do not own shares. These products typically have good transparency and they also have a positive impact on new capacity. [29] The majority of the products available in Finland include green sourcing mechanism and the renewable electricity is typically produced by hydro or wind. The electricity can, however, be bought from the market and produced with plants that have been built a long time ago. It can therefore be unclear if there are any additional impacts on new capacity. Suppliers do not always provide detailed information on how the premiums are used which makes it even more difficult to assess the impacts of green sourcing products. Compared to other mechanisms, the transparency and impacts on new capacity can be relatively weak in green sourcing products. There are, however, also suppliers that provide transparent information for example about the investments in new plants. [29] The legislation concerning the origin of electricity was recently changed in Finland and one important issue was to update legislation to prevent double counting of renewable energy. It was proposed that there should be only one method to prove the origin of renewable energy because several coexisting systems created a chance of double counting. The new legislation came into force in July 2013 and now the law accepts only one method to verify the origin of renewable energy. [18] . Earlier it was possible to sell renewable energy twice by selling the guarantees of origin for renewable energy but also use the same renewable energy in marketing. [18, 52, 53] . This may have influenced consumers' attitudes towards green electricity products.
EKOenergy
EKOenergy label is a European environmental label for green electricity. It sets sustainability criteria for electricity production and also requires new investments. In Finland the label is managed by the Finnish Association for Nature Conservation and suppliers pay a certain amount of money per sold kWh of EKOenergy to the EKOenergy Climate Fund. This money is used to reduce the harmful effects of hydropower and various projects to river restoration and improving the ecological state of water systems have been funded. The label sets sustainability criteria for hydro, wind and wood-based renewable energy production. These criteria take into consideration e.g. effects on biodiversity and landscape, possible damages to fish and bird populations.
[27]. Currently there are 12 licensed sellers of EKOenergy in Finland [54] . In total, there are over 30 electricity products advertised as green [55, 56] .
In Finland and other Nordic countries the energy structure relies strongly on the hydropower production. Majority of the hydropower is built before 1980's and the possibilities for new capacity are limited because of environmental reasons. Hydropower can have environmental issues and harm the ecosystem of the water system and e.g., disturb the fish population. It can also reduce the recreational and cultural value of the area and thus be objected by local residents.
Case study: Eastern Finland
This case study is part of larger project where four cities were researched in Finland and two cities in Texas in the U.S.A. In Finland the cities were Joensuu, Imatra, Vaasa and Espoo. In the U.S. the cities were Austin and San Antonio. By way of example concerning the social dimension and dynamics of expanding renewable energy this paper presents only the case Joensuu in Finland. The research questions for all case studies were: How did renewable energy become more common? Why did renewable energy become more common? In other words this case study is about the societal prerequisites of increasing renewable energy.
Del Rio & Burguillo [57] conclude that studies on local renewable energy often concentrate on employment. Studies should include more intangible and tangible effects and look for diversified income generation to the local population. Madlener & Vögtli [58] and Madlener [59] mentioned the importance of local acceptance, the importance of politics, the beneficial effect of renewable energy to stakeholders and local public policy and the existence of previous know-how on the chosen energy technology or fuel in case studies. In this case study benefits on local public policy are mentioned but also the meaning of the forest to local identity, the use of locally produced wood which leads to diversified income generation and increase of other resources e.g. intangible knowledge.
The research itself was conducted mostly by an empirical approach. According to Del Rio & Burguillo [57] , making empirical research in different geographical areas is important. By researching local benefits empirically solutions to problems that renewable energy investors face could be solved. These include problems with getting the right permits, problems in political willingness and bureaucracy. The analysis was conducted by using qualitative research methods, in particular content analysis. The interviews were searched and coded by using the research questions and hints from the theoretical framework of risk society [1] . This research is based on abductive reasoning. The analysis is based not only on the theory but also on previous information and hints from the research data [60, 61] . The research data was collected by interviewing people and by reading documents as supporting information. The supporting document are: the growth strategy of Joensuu [62] , the international strategy of Joensuu [63] , the bioenergy program of North Karelia [64] , the climate and energy program of North Karelia 2020 [65] and the economic strategy of Joensuu 2013-2015 [66] . Documents written by the provincial government of North Karelia were chosen because during the interviews (e.g. quote 1) it became clear that cities and towns in North Karelia are in cooperation when it comes to economic development.
There is a lot of cooperation here and it is understood that Joensuu and the province of North Karelia are dependent on each other.
The provincial government of North Karelia, official, 27 years old There were six interviews from North Karelia which lasted between 45 minutes to 1.5 hours. The interviews were conducted in Finnish, the quotes have been translated. The people interviewed were experts in the area of renewable energy. The interviewed people were chosen by asking the provincial government of North Karelia for people who are experts in the area of renewable energy.
There are five things that seem to have created the prerequisites for renewable energy in the city of Joensuu: 1) rising energy prices, 2) regional policy, 3) cooperation, 4) expertise and 5) small and medium sized actors. In other words knowledgable people with a common goal who are ready to work together in front of a threat of rising energy prices. So it seems that in response to the risk society and problems in local public policy [1] things could be solved by cooperation. However, there has to be the right mind set for cooperation to happen. It seems that Joensuu has a lot of small and medium sized actors which could indicate that people are more active because they cannot rely in large industries. This could lead to a willingness to actively improve things. Joensuu is also a city that has a high level of expertise; this could indicate that education is important for innovative actions. According to the interviews (e.g. quote 2) and the fact that fossil oil is expensive, there is also the issue of rising oil prices which started rising at the end of the 1990s [67] . This situation forced people in the area of Joensuu and North Karelia overall to search for another option because heating was getting expensive. It seems that a clear benefit is what drove renewable energy forward, in this case the benefit was saving money by using a local resource, wood, that is very abundant in the area of Joensuu and North Karelia.
. . . we have a lot of forests and we have used a lot fossil oil that is brought from far distances. The decision took a while to make, we made calculations and oil seemed expensive. Based on this the decision was easy to make.
Chairman of a heat Co-op in the area of Joensuu It seems that when the possibilities of renewable energy were noticed it became a matter of regional policy in the last few years. According to many interviews (e.g. quote 3) and supporting documents [62, [64] [65] [66] renewable energy is important in regional policy because Joensuu is interested in the financial possibilities of the forest industry and Joensuu seems to have the experience, knowledge and expertise to utilizing forests. Joensuu also has the following forest research centers: European Forest Institute, The Finnish Forest research institute (METLA) and The Finnish Forest Center. Joensuu also has education on every level of forestry. There are education programs in bioenergy and forestry and many education institutes offering vocational training up to University degrees. In addition, three people interviewed were from families where the parents worked in the forest industry or were forest owners. It seems that there could be a cross-generational connection to the forest industry when reviewing the interviews. This could be an indication of tacit knowledge of forestry in the area of North Karelia and an indication of social identity related to forest livelihoods and bioenergy (quote 4 and 5). Tacit knowledge [68] is a term used for knowledge that is a long term asset to the entity but it has no physical existence. Tacit knowledge is also related to social identity. Social identity means that the individual's self-concept is derived from memberships to social groups [69] . So it seems that there is a lot of knowledge on forestry in North Karelia and in the Joensuu area and it could be a part of North Karelian social identity. When looking at the quotes one can also see that there are people from different generations with a forest background which indicates the cross-generational connection. The provincial government of North Karelia, 27 years old Bioenergy seems to be an interest on the level of regional and city policy. Bioenergy is mentioned in the supporting document [62] as one of the three main areas of financial development in Joensuu. These three areas are firstly forest bioenergy, secondly technology, materials and information and communication technology (ICT) and thirdly the creative industry and visual arts [62] . Bioenergy was also mentioned in the climate and energy strategy of North Karelia [65] , the provincial government of Northern Karelia has a separate bioenergy strategy plan [64] and bioenergy was mentioned as being important in all the interviews. However, for the time being bioenergy has not solved all problems related to employment and the economy in Joensuu and the area of North Karelia. Yet, bioenergy is seen as a real possibility for regional economic growth [66] .
Presently, bioenergy and industries related to bioenergy and forestry employ about 6000 people in 500 companies: The annual revenue of these companies is about 1.7 billion euros. [62] . Positive effects of bioenergy have been found also in previous research. Del Rio & Burguillo [70] found positive effects on the local economy in biodiesel production because the production of biodiesel was local. The same positive effect was not found in the case of PV solar or wind because the production of wind turbines, solar panels etc. was not on a local level and the fuel for solar and wind does not need to be produced. [70] According to the interviews, in the case of North Karelia wood chips are locally produced. According to the interviews (quote 6 and 7), there seems to be traditionally more small and medium sized actors in the area of North Karelia and Joensuu and the population is small; people know each other. There seems to also be a high level of cooperation between different actors in Joensuu [63] . This could be an indicator of social capital between people working in bioenergy. There is also an openness when it comes to the countries and people abroad. According to supporting documents [63] the city of Joensuu and other actors are actively networking with countries abroad, especially Russia [63] . Cooperation seems to be a beneficial factor when it comes to dealing with intangible threats like climate change mentioned by Beck [1] . So it seems that the degradation of social capital which Putnam [71] has mentioned is a negative factor when dealing with an intangible threat like climate change. It would seem that to create cooperation social capital is needed; there can be no cooperation or effort in society without people. The provincial government was mentioned in many interviews (e.g. quote 8) as a connecting force when creating a common will. So it seems that that a leader is needed who will combine the knowledge but not enforce their own authority and opinions. Forest Center of Finland, bioenergy expert, 59 years old Hence, it seems that renewable energy can proceed even in a situation where legislation, different labels and certification are not perfect. In the case of Joensuu the motives to increase bioenergy have been clearly related to rising energy prices and local public policy. Solutions that positively affect the local area and its economy seem to be a very good option when tackling problems related to climate change i.e. reducing greenhouse gases.
Discussion and Conclusions
In liberalized electricity markets customers can choose their electricity supplier and contract freely according to their preferences. Since environmental aspects are also often taken into consideration by many customers, suppliers are not only competing on price anymore. Several types of voluntary green electricity products are available for customers in the UK, Germany and Finland, and problems may arise in the interface between voluntary green energy markets and renewable energy policies.
There are EU targets and national legislation concerning renewable energy. For example in the UK, suppliers are obliged to include a specific share of renewables in the fuel mix. There are also other instruments such as feed-in tariffs to encourage the production of renewable energy. The interface between voluntary green energy markets and renewable energy policies is not always simple and problems like double counting the environmental benefit may arise. Therefore in assessing the additional benefits of voluntary markets, it is important to take into consideration whether products have real impacts above binding obligations. According to our study, the lack of comprehensive legislation can make the double counting of the environmental value possible like in the UK and earlier also in Finland. Yet, even if double counting is prevented like in Germany, there can still be a risk of other unwanted effects like high share of imported hydropower in the green electricity products. According to Beck unclear information complicates the situation for the individual since the support of societies functional systems do not exist in the same way as they used to [1, 2] . Double counting makes it difficult for a consumer to make decisions because the information is not reliable. This combined with institutionalized individualism makes the situation difficult for the consumer.
There are also optional green energy labels available for the products. These schemes can set additional criteria for the products concerning for example the age of the plants or investments in new capacity. Other additional environmental benefits can be required or the usage of the label can be charged and money used to support environmental projects. There are also more detailed requirements concerning the energy production and sustainability criteria can be set e.g., for hydro or wind power production. There is variation in the possibility to include electricity from CHP plants in green energy products and we found that in Germany in particular the acceptance of CHP varies between labels.
We found that there are several types of green electricity products including different kinds of mechanisms to provide environmental impacts. The definition of green electricity is not always clear and products can include different kinds of mechanisms, such as green sourcing or green funds. It can be complicated, especially to the consumers, to assess what kind of impacts the purchase of green energy has on the existing energy production structure and whether the voluntary products offer real additional benefits above legally set obligations. We found that all suppliers do not provide detailed information on the use of price premiums or on the influence on new renewable capacity. The role of certification schemes is also important in increasing market transparency since labels can provide more clear and reliable information to the consumers. This further shows how the aspects of the risk society and institutionalized individualism complicate the individuals life. The use of price premiums and environmental effects of renewable electricity are not reliable sources of information for the consumer. This further complicates the situation for the active individual who wants to solve risks of the risk society by buying renewable electricity.
Furthermore, we have demonstrated how renewable energy can proceed if it has a positive effect on local public policy. In the city of Joensuu renewable energy has proceeded because it has supported local public policy. It has solved problems related to rising energy production costs and given possibilities to the area to search for new areas of economic development. The forest industry and bioenergy have traditionally had a positive effect on economic development in the area of Joensuu and in the area of North Karelia. Now bioenergy is seen as possibility that could help the area to find an answer to the problems related to the emerging risk society. In this case this implies specific measures for the transformation of industrial production. These measures have both direct and indirect positive impact on local employment. Therefore renewable energy can have a broader meaning than just reducing greenhouse gas emissions. 
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